Bioactivity of parathyroid hormone and parathyroid hormone-like peptide: agonist and antagonist activities of amino-terminal fragments as assessed by the cytochemical bioassay and in situ biochemistry.
Parathyroid hormone-like peptide (PLP) is elaborated from certain tumors and is thought to play a role in the etiology of humoral hypercalcemia of malignancy. The amino-terminal portion of this peptide has a sequence homology with parathyroid hormone PTH. We have compared the agonist potency of the synthetic human amino-terminal 1-34 peptide [human (h)PLP-(1-34)] with that of intact PTH and its amino terminal fragment [hPTH-(1-34)] in the renal and metatarsal cytochemical bioassays (CBA). Furthermore, the antagonist activity of the truncated amino terminal molecule [hPLP-(3-34)] has been compared to that of [Norleu8.18,Tyr34]bovine PTH-(3-34)NH2, and we have also tested their ability to stimulate enzyme activities thought to be associated with bone formation and resorption. In the renal CBA, both PLP-(1-34) and hPTH-(1-34) were equipotent with intact hPTH. In the metatarsal CBA, although the two amino-terminal peptides were equipotent, they elicited an earlier response than the intact PTH molecule. In both assay systems the truncated PLP analog [hPLP-(3-34)] was a more potent antagonist of both PTH and PLP activity than was [Norleu8.18,Tyr34]bovine PTH-(1-34)NH2. In acute studies, hPLP-(1-34) and hPTH-(1-34) stimulated alkaline phosphatase and glucose 6-phosphate dehydrogenase activity in osteoblasts to a similar extent, and both peptides stimulated tartrate-resistant acid phosphatase and succinate dehydrogenase activity in osteoclasts. Longer exposure to the peptides resulted in stimulation of enzyme activity in osteoclasts but not osteoblasts, although there was no difference in potency between the two molecules.